Summary &mdash; The influence of ammonia (NH 3 ) and amines on silage dry matter intake (DMI) and milk yield was studied in 4 rumen-cannulated dairy cows. Four dietary treatments were studied: a direct-cut grass silage without additive (WAS); a formic acid (4.5 1/t) preserved silage from the same sward (FAS); and FAS with addition, just before feeding, of either 2.9 g NHg/kg dry matter (DM) (FAS + N) or 2.8 g amine/kg DM (FAS + A). In 3 successive cross-over design experiments, the diets WAS, FAS + N and FAS + A were compared to the control diet FAS. Daily DMI was lower (P < 0.10) for WAS, and the milk yield also tended to be lower. The DMI reduction was mainly due to reduced DMI during the first meal following silage distribution (P < 0.10). Lower 
2.8 g amine/kg DM (FAS + A). In 3 successive cross-over design experiments, the diets WAS, FAS + N and FAS + A were compared to the control diet FAS. Daily DMI was lower (P < 0.10) for WAS, and the milk yield also tended to be lower. The DMI reduction was mainly due to reduced DMI during the first meal following silage distribution (P < 0.10). Lower intake rates during this principal meal (P < 0.05) suggested lower palatability of WAS. Addition of NH 3 and amines to FAS did not alter milk yield, daily DMI or other variables of intake behaviour compared to the control FAS. In the rumen, a dilutive effect by amines was suggested. In this study, a direct role of NH 3 and amines on feed intake regula- 
INTRODUCTION
In temperate regions, grass silage has become an important forage in rations for dairy cattle. Feed intake and animal performance on silage-based diets, however, depend highly on preservation quality of the silage (Waldo, 1978; Jarrige et al, 1982) , which is determined by the content of fermentation end-products (Dulphy and Demarquilly, 1981) . Correlations between fermentation products in silage and intake indicate acetic acid and ammonia (NH 3 ) as products involved in intake reduction of low quality silages in cattle (Rook and Gill, 1990) , and also in sheep (Demarquilly, 1973; Dulphy and Michalet-Doreau, 1981 ) . It is also suggested that other products of protein fermentation (eg, amines) are involved in intake reduction (Hole, 1985a; Baile and Della-Ferra, 1988) , by negatively affecting taste and odour or influencing the chemostatic regulation of feed intake. The objective of the present experiment was to quantify the effect of NH 3 and amines in the currently observed intake reduction of low quality silages in dairy cows, by adding these products to a good quality silage, with low concentrations of fermentation products.
MATERIAL AND METHODS

Dietary treatments
Two direct-cut grass silages were prepared in June 1991 from the first-cut of a single sward of cocksfoot (Dactylis glomerata) meadow. The grass was separated into 2 batches and ensiled either without additive (WAS) or with addition of (4.5 1/t) formic acid (FAS) . Four (Dulphy et al, 1975) . Fermentation characteristics (pH, organic acids, alcohols, NH 3 and soluble nitrogen (N!01)) were determined in liquid pressed from the silage, whereas amines were extracted from the fresh material by maceration in trichloroacetic acid (10%). Total N and N sol were determined by the Kjeldahl method, NH 3 by gas diffusion (Conway, 1957) , and lactic acid by the enzymatic method described by Noll (1974) . Alcohols and VFA were analyzed by gaschromatography (Jouany, 1981) (Hole, 1985b; Tveit et al, 1992 change-over by increased intake after habituation to the other diet or mobilisation of body reserves. The overall reaction of cows (lower intake and milk production) to a lower quality silage was thus confirmed, although the differences in milk production in our study were not significant due to the limited number of animals.
The addition of NH 3 or amines had no negative effects on DMI and milk yield.
Moreover, in sheep, addition of NH 3 to a well-preserved silage had no effect, whereas DMI tended to be lower when amines were added (Van Os et al, 1994 ).
The latter was not confirmed in the present experiment. These results imply that the correlation between reduced intake and increased silage NH 3 content (Demarquilly, 1973; Dulphy and Michalet-Doreau, 1981 ; Rook and Gill, 1990) is not due to NH 3 per se. The results also agree with the absence of negative effects on intake and animal performance when cattle were offered NH 3 -treated hay, with considerable residual NH 3 content (Drennan, 1990) . Data on direct effects of amines on silage intake are scarce and deal mainly with short-term effects. lntraruminal infusions of tyramine did not decrease intake in dairy cows (Thomas et al, 1963) , whereas infusion of a single dose of 100 g putrescine in the rumen reduced subsequent silage intake and milk yield . It is likely that the influence of amines on silage intake depends on type and quantity used. Buchanan-Smith and Phillip (1986), for instance, found lower intake in sheep during the meal following ruminal infusion of a combination of histamine, putrescine, cadaverine, and tyramine.
The principal mechanisms controlling the intake of precision chopped silages are oropharyngeal reactions of the animals (taste, smell) and chemostatic regulation (satiation) (Gill et al, 1986) , whereas rumen fill seems to be of minor importance (Deswysen and Ehrlein, 1981; Chiofalo etal, 1992; Thiago et al, 1992a (Chamberlain and Choung, 1993) . 
